Abstract. Mouse interferon preparations inhibited the multiplication of mouse leukemia L 1210 cells in stationary suspension cultures. The degree of inhibition was found to correlate with the antiviral titer of the interferon preparations. The factor(s) responsible for inhibition of L 1210 cell multiplication could not be dissociated from interferon by standard physicochemical means.
Introduction. Inhibition of the growth of several transplantable tumors has been observed in mice injected repeatedly with interferon preparations.'-4 We report here the inhibition in vitro of the multiplication of leukemia L 1210 cells by different mouse interferon preparations and present the experimental evidence which suggests that interferon is the active factor. (A preliminary report of some of this work has been published in C. R. Acad. Sci. (Paris), 269,406 (1969) .) Materials and Methods. Cells: Leukemia L 1210 arose in a DBA mouse after skin paintings with methylcholanthrene.' L 1210 cells adapted to stationary suspension cultures (received through the courtesy of Dr. Thayer) were grown in nutrient medium RPMI 1640 (Gibco) supplemented with 20% heat-inactivated horse serum, L-glutamine 1% (10 mM/ml), penicillin (200 units), and streptomycin (40 y/ml).
Interferon and control preparations: Mouse interferons were obtained from the nutrient medium of monolayer cultures of murine sarcoma virus-Ia (MSV-Ia) cells6 and L 1210 cells inoculated with ultraviolet inactivated Newcastle disease virus; the brains of Swiss and IC mice inoculated intracerebrally with West Nile virus7 and the sera of IC mice inoculated intravenously with Newcastle disease virus or with 50 Ag of complexed polyinosinic-polycytidylic acid (poly I-poly C).8 Human interferons (generously provided by Dr. C. Chany) were obtained from the nutrient medium of the amniotic membrane9 and from leucocyte suspensions'0 inoculated with Newcastle disease virus.
Control preparations consisted of the medium of uninoculated cell cultures or tissues of uninoculated mice. All interferon and control preparations were treated at pH 2 Determination Correlation between antiviral activity and L 1210 cell multiplication inhibitory activity of interferon preparations: (a) Linear relationship between inhibition of cell multiplication and interferon titer: The degree of inhibition of cell multiplication at 48 hr in interferon-treated cultures was directly proportional to the amount of interferon (expressed in antiviral units) present in either crude or purified interferon preparations (Fig. 2) (Fig. 4) . (The origin and characteristics of this subline will be presented in a subsequent publication.)
As can be seen from Table 1 ity of interferon preparations: Preincubation of MSV-Ia interferon with crystalline trypsin or with sodium periodate'5 reduced the antiviral titer of interferon from 1: 1600 to less than 1: 5. Treated interferon preparations did not inhibit L 1210 cell multiplication (Fig. 5) .
Heating of MSV-Ia interferon at 60'C for 1 hr reduced the antiviral interferon titer from 1:960 to 1:6, and annulled the cell multiplication inhibitory activity (Fig. 5) .
(e) Effect of rabbit antiinterferon serum on the cell multiplication inhibitory activity of interferon preparations: Preincubation of 1600 units of MSV-Ia interferon with a 1:10 dilution of antiserum for 1 hr at 370C resulted in a partial neutralization of the inhibitory effect of interferon on cell multiplication (Fig. 6) . Since even the most purified interferon preparations are still highly impure,21'22 it is not possible to state with certainty that interferon is indeed the responsible factor. This problem will eventually be resolved either by testing chemically pure interferon, when available, or by demonstrating a dissociation in the antiviral and anticell multiplication activities of interferon preparations.
If interferon is the responsible factor, two hypotheses may be suggested to explain its mode of action: (1) The L 1210 cells utilized in these experiments contain numerous type A and type C viral particles. If the multiplication of L 1210 cells is related to the presence of these particles it is possible that the inhibitory effect of interferon preparations on cellular multiplication was mediated in some manner by its antiviral property. (2) The effect of interferon on L 1210 cell multiplication may be independent of its effect on viral multiplication. In this regard, interferon preparations were shown to exert an inhibitory effect on chlamydia,23'24 plasmodium berghei malaria,25 and toxoplasma.26 This hypothesis therefore suggests that inhibition of viral replication is only one expression of the effect of interferon on some animal cells.
